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significant lineages include the
katablepharids, which are
non-photosynthetic (and apparently
plastid-lacking) microbial eukaryotes
linked to cryptophyte algae on the
basis of molecular and morphological
data [19], aswell as the ‘picobiliphytes’,
an as-yet uncultured photosynthetic
lineage with plastids that are
suspiciously cryptophyte-like in nature
[20]. While it will likely be some time
before their secrets are fully revealed,
these important new pieces of the
plastid evolution puzzle are definitely
worth waiting for.
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R665Sleep: Approaching the Fundamental
Questions
Our ‘sleep need’ may be defined as the daily amount of sleep we require to
be fully awake during daytime. A recent study has shown that both sleep
need and daytime sleepiness decline in older adults.Christian R. Baumann
‘‘Try and penetrate with our limited
means the secrets of nature, and you
will find that, behind all the discernible
concatenations, there remains
something subtle, intangible and
inexplicable.’’
— Albert Einstein (1879–1955)
Within the last few years, a number of
important discoveries have been made
in the field of sleepmedicine, leading to
a better understanding of the regulation
of sleep and wakefulness. But some
fundamental questions remain
unanswered, such as: Why do wesleep? What are the functions of deep
sleep and of rapid eye movement
sleep? And how much sleep do we
really need?
As they report in this issue of Current
Biology, Klerman and Dijk [1] have met
the challenge posed by this last
question, and give the most
comprehensive answer to date. They
examined sleep and wakefulness in
healthy young (18–32 years) and older
(60–76 years) subjects, both under
habitual circumstances (at home), and
in the sleep laboratory, by minimizing
confounding social and circadian
influences and offering extended sleepopportunities. To examine the maximal
capacity for sleep, the researchers
encouraged the subjects to sleep up
to 16 hours per day. They made two
important observations. First, that
increasing age is accompanied by
a reduction in sleep need. The total
sleep duration per 24 hours was 1.5
hours shorter in the older subjects
(7.4 versus 8.9 hours). Both rapid eye
movement sleep and non-rapid eye
movement sleep were reduced in older
subjects. Second, that habitual sleep
time (at home) was not different
between young and older subjects, but
young subjects more often suffered
from excessive daytime sleepiness.
This finding suggests that young
subjects are either not able or do not
allow themselves to sleep enough.
How much sleep do we really need?
There is considerable evidence of
a continuous reduction in average
sleep time by 20% over the past
century [2]. Sleep need may be defined
Current Biology Vol 18 No 15
R666as the daily amount of sleep that we
need to be fully awake and able to
sustain normal levels of performance
during the daytime. Across the
scientific literature, there is no
consensus on the question of sleep
need. In previous publications
[2–5], the range of suggested sleep
need ranges from 5 to 10 hours per day,
with a peak around 7–8 hours, which
is in accordance with the study of
Klerman and Dijk [1]. This huge range
may, of course, reflect the fact that
there are large inter-individual
differences in sleep need. It also has
been recognized that long and short
sleepers exist — individuals who
naturally sleep far more or less than the
average population [6]. But two recent
and controversially discussed studies
[7,8] have suggested that both
relatively high and low sleep durations
are associated with an increase in
mortality.
Do older people need less sleep?
And if so, why? Findings from
home-recorded sleep logs and
actigraphy — a way of monitoring
human rest/activity cycles with
a wrist-watch-like sensor — in 400
subjects suggested that older subjects
sleep less than younger ones [9]. But
we need to take into account the fact
that older people more often suffer
from sleep–wake disturbances that are
secondary to medication use or illness,
including neurodegenerative disorders
such as Parkinson’s or Alzheimer’s
disease, or depression. Klerman and
van Dijk [1] included only healthy young
and older subjects in their study. Thus,
their findings provide evidence that
healthy ageing is associated with
decreased sleep need. The authors
accurately point out that this
conclusion is not definitive: the
possibility that older subjectsmay have
a decreased ability to produce sleep
cannot be ruled out.
Czeisler and colleagues
[10] examined circadian rhythms of
core-body temperature in young and
older people. They found that older
people had reduced amplitudes of
circadian signals promoting sleep in
the early morning hours, providing
evidence that changes in the output
of the human circadian pacemaker
contribute to changes of sleep–wake
behaviour in older people.
Furthermore, others [11] have
observed a reduced rebound of
slow-wave activity (regarded as
a marker of the intensity of non-rapideye movement sleep) following sleep
deprivation in older subjects. Similarly,
based on their own findings, Dijk and
colleagues [12] postulated that both
reduced sleep-promoting circadian
signalling and a reduced homeostatic
drive account for altered sleep habits
in older subjects.
Do young people sleep enough?
Chronic sleep deprivation, also referred
to as behaviourally induced insufficient
sleep syndrome, is characterized by
a failure to meet sleep need. Typically,
affected subjects sleep longer during
weekends and holidays to pay back the
acquired sleep dept. Klerman and Dijk
[1] found that young people have
similar habitual sleep times as older
subjects, but were sleepier as
measured with the multiple sleep
latency test, which is used to determine
the time it takes from the start of
daytime nap periods to the first signs of
sleep. This might indicate that younger
subjects suffer from chronic sleep
deprivation, in agreement with the
results of other studies, including
cross-sectional surveys in 3235
Canadian students [13]: 42% of the
students indicated excessive daytime
sleepiness (as measured with the
Epworth sleepiness scale), which was
associated with short weeknight sleep.
But chronic sleep deprivation is not
just a problem in adolescents. Many
people suffer from insufficient sleep
over periods of many years, something
which is often associated with a high
work load [14]. Objective measures of
sleepiness in 35–70 year old subjects
were examined by Mignot and
colleagues [15]. In this
community-based cohort study of 556
subjects, 27% were found to be sleepy
on themultiple sleep latency test. Thus,
social circumstances prevent many
young and employed subjects from
sleeping enough. This is an alarming
finding, because chronic sleep
deprivation is associated with poor
school and job performances, and
decreased physical and social
activities [14,16]. Increased awareness
of the problem of chronic sleep
deprivation is urgently needed. Sleep
habits can be assessed by sleep logs,
or by actigraphy, which has been
proven a reliable tool to estimate total
sleep time [17].
Klerman and Dijk [1] have addressed
the question of sleep need in different
ages taking an elegant experimental
approach, including comparisons of
sleep habits at home to inpatient sleeplaboratory findings, and including
minimization of potentially
confounding social and circadian
factors [1]. Their findings are important
for practical reasons: the study gives
insights into altered sleep habits in
older subjects which are not due to
underlying disorders, and they provide
further evidence for chronic sleep
deprivation and misperception of sleep
need in young subjects. Furthermore,
the reduction of both rapid eye
movement and non-rapid eye
movement sleep in older subjects
offers novel insights into age-related
sleep-wake regulation. The study is
a further important step into the
understanding of sleep and
wakefulness, even if many important
questions still remain unsolved.
Future studies may want to further
explore the neurobiological basis
and the clinical relevance of age-
related changes in sleep habits. For
example, are specific sleep–wake
patterns associated with
neurodegenerative disorders or
cognitive dysfunction?
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Important things can be difficult to
understand, as is the case for cadherin
cell–cell adhesion receptors and tissue
organization. For example, the
prototypical epithelial cadherin,
E-cadherin, is necessary for epithelial
morphogenesis in the embryo [1], it
preserves tissue architecture in
post-developmental life [2], and its
dysfunction contributes to the
progression of carcinoma to invasion
and metastasis [3]. Despite these
functional insights, we do not yet have
a reasonably comprehensive
understanding of how E-cadherin, or
any other classical cadherin, exerts its
morphogenetic effects. In particular,
we do not know how cadherins
cooperate with the actin cytoskeleton.
Cadherins have long been thought
to interact both functionally and
biochemically with the actin
cytoskeleton. Certainly, cadherin
adhesion can influence actin
organization [4], while the integrity of
the actin cytoskeleton is necessary for
cadherin-based cell–cell interactions
[5]. But the reason for such functional
interdependence remains obscure.
A new paper from Lecuit and
colleagues [6] provides valuable
insights into this fundamental issue.
Cavey et al. [6] studied the relationship
between cadherins and actin in the
developing Drosophila embryo,
where both Drosophila E-cadherin
(DE-cadherin) and dynamic regulation15. Mignot, E., Lin, L., Finn, L., Lopes, C.,
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Cumulative sleepiness, mood disturbance,
and psychomotor vigilance performance
decrements during a week of sleep
restricted to 4-5 hours per night. Sleep 20,
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17. Johnson, N.L., Kirchner, H.L., Rosen, C.L.,
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tin critically influences tissue
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of the cytoskeleton play critical roles
[1]. As in vertebrate cells, Drosophila
epithelia concentrate DE-cadherin at
the cell–cell contacts and accumulate
F-actin in their perijunctional regions. In
these developing epithelia, however,
DE-cadherin is not distributed
uniformly in cell–cell contacts; instead,
it has been described to concentrate in
discrete spots or clusters [7] that likely
correspond to ultrastructural sites of
close apposition between the
membranes (spot adherens junctions,
SAJs [8]). Pursuing this observation,
the Lecuit group used fluorescence
recovery after photobleaching (FRAP)
and photoactivation approaches to
show that DE-cadherin in clusters was
much more stable than the cadherin
found at the contacts between the
SAJs. Strikingly, they found that these
cadherin clusters persisted when the
perijunctional actin cytoskeleton was
disrupted either by the injection of
latrunculin A, which inhibits actin
filament assembly, or in flies mutant for
the synaptotagmin-like gene bitesize
(btsz), which have a fragmented
junctional actin network. Instead, actin
disruption caused the cadherin
clusters to become much more mobile
in the plane of the membrane. Lateral
mobility of cadherin clusters was also
increased by agents that inhibit myosin
II activity, whereas, conversely,
expression of proteins that promote
actin assembly, such as Diaphanous or
WASP, decreased cluster mobility.
Together, these findings lead theEmancipator, J.L., Kibler, A.M., and Redline, S.
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disordered breathing: a comparison of three
data modes. Sleep 30, 899–905.
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whereby a dynamic pool of
perijunctional actin filaments acts to
constrain the lateral mobility of
otherwise stable cadherin clusters.
How, then, do these findings affect
the way we think about cadherin
biology? Firstly, they emphasize that
cadherins do not function as
homogeneous populations at cell–cell
contacts. Instead, the spatial
organization of adhesion receptors on
the cell surface is critically important.
Earlier studies, using cultured cell
models, demonstrated that cadherins
organize laterally into clusters [5,9,10],
a process that increases cell-surface
adhesion [5,11]. The current paper
extends this to show that these lateral
clusters not only are present in living,
morphogenetically active tissues, but
also constitute distinct functional units
with intrinsic stability, because they
persist and apparently move as units.
Whether the Drosophila puncta are
similar or distinct from the clusters
seen in mammalian systems remains to
be determined. It should be noted,
though, that this does not discount the
possibility that cadherins found outside
the clusters are also engaged in
adhesive interactions, which may be
more dynamic than those seen in the
puncta.
Cavey et al. [6] further identify that
the spatial distribution of cadherin
clusters is a second, functionally
significant level of spatial organization
at the cell surface. They report that
disruption of actin integrity in
latrunculin-treated or btsz mutant
embryos coincided with the collapse
of epithelial tissues to form
a multilayered, apparently
mesenchymal organization. Such
morphological transitions are
commonly associated with loss of
E-cadherin expression; however, the
